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:DWHUWLJKWQHVVLVWHVWHGRQO\ZKHQWKHVDQGER[WHVWLVSDVVHG$VFKHPHRIWKHPLQLPXPJHRPHWU\RIWKHVDQGER[
LVJLYHQLQ)LJ,QWKLVVDQGER[DGLVWULFWKHDWLQJSLSHZLWKPLQLPXPOHQJWKRIPPLQFOXGLQJWKHMRLQWLVLQVWDOOHG
LQ GU\ VDQG7KHPRLVWXUH FRQWHQW RI WKH VDQGPXVW EH ORZHU WKDQ  DQG D JUDLQ GLVWULEXWLRQ FXUYHZLWKLQ WKH













7KHPHWKRGRORJ\ RI WKH SUHSDUDWLRQ RI VDQG VSHFLPHQV IRU VDQG ER[ LQVWDOODWLRQ LV QRW H[SODLQHG LQ (1 
+RZHYHUWKHSUHSDUDWLRQPHWKRGRORJ\RIVDQGVSHFLPHQVKDVWKHPDLQLQIOXHQFHRQWKHUHVXOWVDQGVHYHUDOLQVWDOODWLRQ
PHWKRGVZHUHLQYHVWLJDWHGE\GLIIHUHQWDXWKRUV>±@(DFKVDQGWHVWVSHFLPHQKDVWREHSUHSDUHGLQGLYLGXDOO\
3.1. State of compactness 
7KHVWDWHRIFRPSDFWQHVVLVDQLPSRUWDQWLQGH[SURSHUW\IRUVWLIIQHVVDQGILUPQHVVRIUHFRQVWLWXWHGVDQGVSHFLPHQV








eeDr >@   
7KHSUHSDUDWLRQRI UHSHDWDEOH UHODWLYHGHQVLWLHV LQ VDQG VSHFLPHQV LV DPDMRUFKDOOHQJH LQJHRWHFKQLFDO WHVWLQJ
DFFRUGLQJWR%XWWHUILHOGDQG$QGUDZHV>@1HYHUWKHOHVVWKHFRQWURORIWKHUHODWLYHGHQVLW\LVYHU\LPSRUWDQWWRDYRLG
VLJQLILFDQWGHYLDWLRQLQWHVWUHVXOWV
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DGGLWLRQDOWHPSHUDWXUHFKDQJHVLQWKHV\VWHPZKLFKLVDKLJKHUUHTXLUHPHQWIRUWKHQHWZRUN2QWKHRWKHUKDQGKHDW
ORVVHVPD\EHUHGXFHGE\DORZHUWHPSHUDWXUHRIWKHKHDWFDUULHU>@7KXVIXWXUHGLVWULFWKHDWLQJQHWZRUNPD\EH
































situ WUHQFK EDFNILOO GHQVH VDQG VSHFLPHQ IRU WKH WHVW VKRXOG EH UHTXHVWHG 'HQVH WR YHU\ GHQVH FRPSDFWLRQ LV






ZLWKDQHFRQRPLFSHUVSHFWLYH2QWKHRWKHUKDQGUHSURGXFLELOLW\RIVRLO LQWHUDFWLRQ WHVWV LVYHU\ LPSRUWDQW IRU WKH
FUHGLELOLW\
7KHDQDO\VLVRIQHDUIXWXUHORDGVSHFWUDIRUGLVWULFWKHDWLQJQHWZRUNVDQGLWVFRPSRQHQWVVKRZVWKDWFKDQJHVDUHWR
EH H[SHFWHG ,QFUHDVHG F\FOLF ORDGLQJ DQG GHFUHDVLQJ WHPSHUDWXUH ORDGV DUH DVVXPHG IRU IXWXUH GLVWULFW KHDWLQJ
QHWZRUNV 7KH FRQVHTXHQFHV RI WKHVH FKDQJHV LQ WKH ORDG VSHFWUXP DUH QRWZHOO XQGHUVWRRG WRGD\ 7KLV QRWLILHG
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